The study broadly focused on examining the trade and investment relationship between South Africa and the BRIC, using both descriptive and vector autoregressive estimation approaches. Specifically, the key objective is to investigate the impact of trade shocks between South Africa and the individual countries of the BRIC bloc. The findings illustrate that South Africa's trade was more intense with India in the review period followed by trade with China. The impulse-response outcome showed that South Africa's GDP reverts faster to equilibrium in the event of a shock in exports to and imports from Brazil. Also, when there is a shock to GDP, South Africa's imports from Brazil reverts faster to equilibrium. The results of the variance decomposition indicate that inflation accounted for the highest variation in South Africa's exports to and imports from both Brazil and China. Similarly, inflation explained the greatest variation in the GDP, while the greatest variation in the domestic inflation rate is explained by its own shock. In conclusion, South Africa showed considerable trade intensity with most BRIC Countries. In policy terms, this implies that South Africa can benefit substantially from policies targeted at broadening the scope of its international trade connections with the BRIC bloc with particular emphasis on Brazil and China.
INTRODUCTION
The idea of the BRIC (Brazil, Russia, India and China) started in 2001; but it was 10 years later that South Africa became involved in the activities of the group, resulting in the new acronym BRICS. The highlight of the country's participation in the group was the hosting of the 5 th BRICS Summit in Durban, South Africa, in March 2013 where far-reaching proposals, such as the setting up of a development bank were put on the table. Therefore, both policy makers and analysts have been watching activities around the group with keen interest. These countries account for about 43 per cent of global population, 18 per cent of international trade and 25 per cent of the world's gross domestic product (GDP) in 2011 based on purchasing power parity (Basadien 2012) . Besides, the relevance of the group in global economic governance has not gone unnoticed with its view that there is need for a more equitable global order, especially with respect to the running of the international multilateral institutions, such as the International Monetary Fund (IMF) and the World Bank.
Apart from global governance issues, the involvement of South Africa in the BRICS setting has also been seen in some quarters as boosting the group's relevance to the sub-Saharan Africa (SSA). This view is premised on the rising importance of South-South relationships as against the traditional North-South model of relationships. This is because more SouthSouth cooperation is expected to continue to play a key role in the future development of poor nations through partnerships, knowledge exchange, and finance.
Given South Africa's involvement in the group and the expectation in some quarters that this will rob off positively on the entire SSA, this study attempts to probe the country's trading relationship with individual members of the BRICs. The rationale for this is to present evidence of the bilateral relationships which may be important for South Africa within the group. It is important to note that most of the initial studies on the group's relationship included only the original BRICs, leaving out South Africa, understandably because the country joined the group only in 2011.
Following from the above, the research questions were the following ones: (i) What is the level of trade intensity between South Africa and the individual BRICs? (ii) How does South Africa's GDP respond to shocks to its exports to and imports from the individual BRICs? (iii) How do South Africa's exports to and imports from the BRICs respond to shocks to the country's GDP?
BRIEF EMPIRICAL LITERATURE REVIEW
Earlier attempts in the literature included only the original BRICs. While some of these studies dwelt on the relationship between the BRICs and the European Union (EU), others focused on the relationship between the BRICs and Low Income Countries (LICs) while others analyzed the linkages among the BRICs. Leal-Arcas (2008) applied interdisciplinary qualitative approach of law, international political economy and international relations in analysing the BRICS and the EU. The study argued that the EU's objective of engaging with the BRICs on trade matters is to establish peace, security and prosperity. Havlik et al. (2009) also analyzed trade, foreign direct investment (FDI) and knowledge flows between the BRICs and the EU, positing that the EU plays a more important role in the BRICs trade than vice versa. Also, De Castro (2012) analyzed the intensity of bilateral trade flows among the BRICs, as well as that between the BRICs and the EU. A key result from the study is that, of all the BRICs, Russia is the most intensive trade partner of the EU.
Due to the increasing acceptance and belief in the South-South developmental strategy, some studies have analyzed the relationship between the BRICs and other developing economies. For example, Mwase and Yang (2012) examined the flow of development financing as well as trade and investment from the BRICs to the LICs. They found that most of the financing has been concentrated in the infrastructure sector to support productive activities while trade offers important benefits to the LICs as it does to the BRICs. Focusing only on FDI flows between the BRICs and the LICs with the spotlight on China, Mlachila and Takebe Some studies have also focused on the relationship between the BRICs and specific countries. For example, Alao (2011) analyzed the relationship between the BRICs and Nigeria, focusing on the areas of economics, diplomacy, cultural, social dealings and military collaborations. The study concludes that despite the efforts to portray a smooth relationship between Nigeria and the BRICs, there are areas of difficulty, because there appears to be subtle struggle among the BRICs for the core of the Nigerian market.
Mustafa and Kabundi (2011) examined the trade linkages between the BRICs, South Africa and 32 other countries by applying a global vector autoregressive model to investigate the degree of trade linkages and shock transmission. The results suggest that shocks from each BRICs country have considerable impact on South Africa's real imports and output.
Another strand of the literature concentrated on the relationship among the BRICs as well as on individual BRICs. For example, Gaaitzen et al. (2011) studied structural transformation and its implications for productivity growth in the BRICs countries and found that for China, India and Russia, reallocation of labour across sectors contributed to aggregate productivity growth, whereas in Brazil it did not. However, when a distinction is made between formal and informal activities, the result is overturned since increased formalization of the Brazilian economy appears to be growth-enhancing, while in India the increase in informality after the reforms is growth-reducing. Abramova and Fituni (2012) examined the relationship between the BRIC and Africa and posed the question of whether the arrangement will work as a partnership or set in motion competition. In other related studies, Alao (2011) and Chaturvedi and Halla (2012) investigated the Nigeria-BRIC linkage and South-South cooperation, respectively. Meanwhile, Bird (2005) , Bird and Cahoy (2007) and Bird (2012) deal expressly with issues bordering intellectual property rights and taxation implications of the BRICS arrangement. While empirical enquiry into the potential economic effects of the BRIC on the South African economy is imperative, the literature remains scanty . The present study attempts to narrow this gap in knowledge.
In conclusion, the review of the literature on the BRICs clearly shows that the available studies had diverse focus areas. This study focuses on South Africa and its trading relationship with the BRIC. Beginning with the next section, which provides the methodological approach, the rest of the paper details on the route to achieving this objective.
METHODOLOGY

Descriptive Approach
A graphic discussion of the trading and investment relationship is first provided in order to provide an insight into the bilateral relationship between South Africa and each of the BRIC. Following from this and taking the approach of De Castro (2012) who looked at trade intensity between the BRICs and the EU, the section proceeds to estimating the level of trade intensity between South Africa and each of the BRICs. The trade intensity between exporter i and importer j is defined as:
Trade Intensity = where, = country exports to country = country total exports = world exports to country = total world exports An index above one indicates larger exports from country i to country j than would be expected from country j's importance in world trade.
Estimation Technique
In this study, the Johansen (1991) multivariate vector autoregression (VAR) cointegration technique, which assumes that all the variables are endogenous is applied. A VAR with p lags is stated in the form:
... where; GDPt = S/Africa's gross domestic product at time t EXTit = S/Africa's exports to each of the BRICs IMFit = S/Africa's imports from the individual BRICs INFt = S/Africa's domestic inflation rate
The rationale for wanting to ascertain the level of interaction among the variables in equation 2 is that, theoretically, there is a relationship between a country's trade balance (frequently measured as the ratio of exports and imports to GDP) and the size of the economy. Also, from the literature, the trade channel is seen as an important direct channel of transmission from the BRICs to other countries. In addition, inflation is important because it affects a country's trade competitiveness, capital inflow/outflow and ultimately economic growth.
Given that the main limitation of the VAR is the lack of a strong theoretical basis for estimated coefficients, the focus after estimating equation 2 is to ascertain how South Africa's GDP responds to shocks to its exports to and imports from the BRICs. This is carried out using the impulse-response function and the variance decomposition analysis. However, prior to these, the Augmented Dickey-Fuller (ADF) test was used to test the time series properties of the variables while the appropriate lag length was determined using the Akaike Information Criterion [AIC], the Bayesian Information Criterion [BIC] and the Hannan Quinn Criterion.
Data Type and Sources
For reasons of data availability, the descriptive part uses annual data between 1995 and 2011 to analyse trends in the trading relationship between South Africa and the individual BRICs as well as in the estimation of the trade intensity index. Following from this, quarterly data between 2003Q1 and 2012Q1 which were transformed to their natural logarithms are applied in the empirical estimation, leading to the impulse-response and variance decomposition analysis. While the trade variables (exports and imports) are sourced from UNCTAD, the GDP and inflation variables are obtained from the World Development Indicators (WDI) database.
DATA PRESENTATION
Overview of the South African Economy
The South African economy, with an estimated GDP of $586 billion in 2011 (Figure 1 10.00 1961 1963 1965 1967 1969 1971 1973 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 The composition of the GDP indicates that the economy is mainly service driven (Figure 3 ). While the service sector contributed an average of 65.5 per cent to the GDP between 2002 and 2011, agriculture had the least contribution of 3.1 per cent in the period. The industrial sector is the second highest contributor to GDP with an average of 31.5 per cent and manufacturing sector share averaged 17 per cent.
With respect to welfare, Figure 4 shows that the growth in GDP per capita in South Africa averaged 1.1 per cent between 1960 and 2011, by far lower than average inflation rate of 8.5 per cent in the period. The implication of this is that in real terms, the income per head of the population has been relatively low as a result of inflation. The external sector position of South Africa captured in Figures 5 shows that trade balance (per cent of GDP) was at its highest in 1980. And it averaged 53 per cent between 1960 and 2011, implying that, on average, the economy had maintained a steady integration with the global economy. Since 2005, the country has, however, operated a negative current account balance (per cent of GDP) as shown in Figure 6 . This implies that the South African economy has been witnessing more outflows when compared with its inflows. 6E+11 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Trade between South Africa and India was more intense with an index of 1.79 followed by trade with China at 0.71 (see Figure 11) . Also, while a trade intensity index of 0.63 was recorded between South Africa and Brazil in the period, the intensity index of 0.16 with Russia was the least. 
EMPIRICAL RESULTS
This section presents the empirical results with respect to the trading relationship between South Africa and Brazil on one hand and between South Africa and China on the other. Due to data limitations, the empirical analysis with Russia and India are left out in what follows.
South Africa and Brazil
Unit Root, Lag Length and Cointegration Test
Using data from 2003Q1 to 2012Q2, the first step in the estimation process was to conduct a unit root test for South Africa's GDP, exports to Brazil (EXTBR), imports from Brazil (IMFBR) and the domestic inflation rate (INF). Table 1 shows that the variables have unit root at level but become stationary after first differencing, meaning that they are I (1) series. Following the determination of the time series properties of the variables, the appropriate lag length to be used in the estimations should be 1 as suggested by the AIC, BIC and HQC criterion ( Table 2 ). Next in the estimation process is to ascertain if there are cointegrating vectors in the estimated equation. The presence of cointegrating vectors means that the Vector Error Correction Model (VECM) is estimated; otherwise, the VAR will be carried out. Using the eigenvalue and trace tests, there is at least one cointegrating vector in the equation (Table 3) . This means that the VECM is estimated with the eventual goal of conducting the impulse response and variance decomposition analysis. 
The Impulse Response Analysis
As shown in Figure 12 , the response of South Africa's GDP to a onestandard error disturbance to exports to Brazil is positive but unstable in the first few quarters. However, from Q5 the instability reduced while the effect became flat from Q9. With respect to the response to a one-standard error shock to imports from Brazil, Figure 13 shows that South Africa's GDP recorded a sharp positive response between Q1 and Q2, became negative in Q3 and then positive in Q4. The effect of the shock to imports on the GDP starts to reduce from Q8 and remained flat from Q10 at a positive but low level. The implication of this is that South Africa's GDP reverts to equilibrium faster when there is a shock to its exports to Brazil as against its imports from Brazil. When a shock to the GDP is considered, Figure 13 indicates that exports to Brazil respond in a positive but unstable manner in the first few quarters but become flat from Q9. On the contrary, the response of imports from Brazil to a shock to the GDP as depicted in Figure 15 shows that it is relatively stable in the first few quarters but becomes flat from Q8. It therefore implies that South Africa's imports from Brazil reverts faster to equilibrium when there is a shock to the GDP when compared with the response of exports to Brazil which becomes flat from Q9. With respect to the response of South Africa's GDP to the domestic inflation rate, Figure 16 shows that prior to the effect becoming flat and stable from Q10, the initial response was a sharp and positive reaction in Q1. Between Q2 and Q9, the effect varied gradually until it peters out from Q10. 
Decomposition of Variance Analysis
The information in Appendix A (Tables 1-4) explains the variance decomposition of South Africa's GDP, its exports to Brazil, imports from Brazil and the inflation rate. Appendix A Table 1 shows that exports to Brazil explains average 19.1 per cent of the variation in GDP while imports from Brazil explains only 5 per cent of the variation in the GDP. Specifically, the effect of exports to Brazil on the GDP increases over time given that in Q1 exports did not account for any variation in GDP. However, from Q2, exports to Brazil accounted for higher variation until it was able to explain approximately 23 per cent of the variation in GDP by Q20. The effect of imports from Brazil on GDP on the contrary declined consistently from its 8.9 per cent effect in Q2 to only 3.1 per cent in Q20. While own effect explains average 37 per cent of the variation in GDP, inflation accounts for the greater variation of average 38 per cent in South Africa's GDP. The variance decomposition analysis for exports to Brazil as shown in Appendix A Table 2 explains that 43 per cent of the variation is explained by own effect. Specifically, this own effect, which is very strong at 92.4 per cent in Q1, declines over time to 32.9 per cent by Q20. The effect of GDP in explaining the variation in exports to Brazil is unstable with the effect increasing from 7.6 per cent in Q1 to 15 per cent in Q2, but declined to 8.6 per cent in Q20. The highest variation in exports to Brazil is explained by inflation which accounts for average 45.3 per cent of the variation.
Similar to the variation in exports to Brazil, Appendix A Table 3 shows that inflation accounts for the highest variation in imports from Brazil. The effect of inflation increases gradually from Q2's level of 12.2 per cent to 50.6 per cent in Q20 and averaged 36.7 per cent in the period. The second highest variation in imports from Brazil is explained by own effect which averaged 26.6 per cent , while GDP explained the third highest variation of 20 per cent and exports from Brazil explained the least variation of 16.5 per cent. With respect to the variation in inflation rate, Appendix A Table 4 shows that own effect explained the highest variation in inflation rate followed by exports to Brazil and then GDP. Imports from Brazil accounted for the least variation in South Africa's inflation rate.
Diagnostic Tests
We conduct some diagnostic tests in order to provide support for the empirical results. Table 4 below shows that while we fail to accept the null hypothesis that the error is normally distributed, the autocorrelation and heteroskedasticity tests indicate otherwise. In other words, we fail to reject the null hypotheses of no presence of autocorrelation and heteroskedasticity. 
South Africa and China
Unit root, Lag Selection and Cointegration
The unit root test results shown in Table 5 indicate that for the sample period 2005Q1 and 2012Q1, all the variables, GDP, exports to China (EXTCH), imports from China (IMFCH) and domestic inflation rate (INF) are stationary after the first differencing, denoting that all the series are I (1). Table 6 indicates that the appropriate lag length to be used in the estimations should be 1 as suggested by the AIC, BIC and HQC criterion. Note: AIC = Akaike criterion, BIC = Schwarz Bayesian criterion and HQC = Hannan-Quinn criterion.
Null hypotheses P-value
Using the eigenvalue and trace tests, there is at least one cointegrating vector in the equation (Table 7) . This means that the VECM is estimated with the goal of tracing out the response of South Africa's GDP to shocks to its exports to China, imports from China as well as to the domestic inflation rate. 
Impulse Response Analysis
The response of South Africa's GDP to a one standard error shock to its exports to China is depicted in Figure 17 . The sharp positive response from Q1 to Q2 gave way for a corresponding decline in Q3. The positive response in Q4 was not as rapid as the initial jump in Q1 while the effect became flat and gradually vanished from Q12.
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Fig. 17. Response of South Africa's GDP to a Shock in Exports to China
With respect to the response to a one-standard error shock to imports from Brazil, the GDP recorded a positive response between Q1 and Q2 but the response became sharp and negative in Q3 (Figure 18 ). The unstable and negative response continued till Q14 when the effect became flat and this pattern was maintained throughout the period. When the response of exports to China to a shock to the GDP is considered, Figure 19 indicates that exports to China responds in a positive but unstable manner until it became flat from Q17.
Unlike the unstable response of exports to China to a shock to GDP, the response of South Africa's imports from China to a shock in GDP became flat from Q6 after a sharp decline in Q1 followed by marginal rises in Q2 and Q3 (Figure 20) . With respect to the response of GDP to a shock in inflation, indicates that the response was sharp and positive between Q1 and Q2 and then the effect gradually diminishes until it became flat in Q10 (Figure 21 ).
The implications of the observed responses are that South Africa's GDP reverts faster to equilibrium in the event of a shock to exports to China as against imports from China. Also, South Africa's imports from China revert faster to equilibrium when there is a shock to GDP when compared with exports to China. 
Variance Decomposition Analysis
The result of the variance decomposition analysis of the trading relationship between South Africa and China is presented in Appendix B (Tables 1-4) . Appendix B Table 1 shows that approximately 40 per cent of the variation in South Africa's GDP is explained by the inflation rate. Exports to China explain 25 per cent of the variation in GDP while own effect accounts for average 24 per cent of the variation. Imports from China explain the least variation of 10.2 per cent in the GDP. Appendix B Table 2 also shows that the greater variation of 44 per cent in exports to China is explained by the inflation rate while own effect explains 39 per cent of the variation in exports. While the GDP explains 11 per cent of the variation, the effect of imports was the lowest as it explains only 6 per cent of the variation in exports to China.
Similar to the variation in exports to China, inflation was responsible for average 42 per cent of the variation in imports from China, while GDP accounts for average 25 per cent of the variation and exports for 23 per cent. Own effect explains the least variation of 10.3 per cent of the variation in the imports from China (Appendix B Table 3 ). With respect to inflation, while own effect explains average 60 per cent of the variation, exports to China explains average 17 per cent, and imports from China explains 3 per cent. GDP explains the second highest variation in the inflation rate with an average of 18 per cent.
Diagnostic Tests
Diagnostic tests are also conducted in order to confirm the validity of the results of the empirical estimations of the trading relationship between South Africa and China. Table 15 depicts that we fail to reject the null hypotheses that autocorrelation and heteroskedasticity are not present, while the Doornik-Hansen test for normality shows that the errors are not normally distributed. 
SUMMARY OF FINDINGS AND POLICY IMPLICATIONS
The study examined the trading relationship between South Africa and the individual BRIC using a combination of descriptive and econometric techniques. The results show that trade between South Africa and India was more intense between 1995 and 2011 followed by trade with China and then Brazil. The trade intensity was the least with Russia. South Africa's GDP reverts faster to equilibrium in the event of a shock to exports to Brazil as against the imports from Brazil. However, exports to Brazil revert slower to equilibrium in the event of a shock to GDP as against the response of imports from Brazil. With respect to the decomposition of variance for the GDP, domestic inflation accounts for the highest variation in the GDP, followed by own shock and then exports to Brazil, while imports from Brazil explain the least variation in GDP. The decomposition of variance for exports to Brazil shows that the highest variation is explained by inflation followed by own effect and then GDP. Similarly, inflation explains the greatest variation in imports from Brazil followed by own effect and then the GDP. The highest variation in the domestic inflation rate is explained by own effect followed by exports to Brazil and then the GDP. South Africa's GDP reverts faster to equilibrium in the event of a shock to exports to China as against imports from China. Imports from China reverts faster to equilibrium when there is a shock to GDP when compared with exports. Domestic inflation explains the highest variation in GDP followed by exports to China and then own effect. Similarly, the domestic inflation explains the largest variation in exports to China followed by own effect. The highest variation in imports from China is explained by the inflation rate followed by the GDP and then own effect. The highest variation in the domestic effect is explained by own effect followed by the GDP and then exports to China.
The results have a number of policy implications. First, South Africa should consolidate its trading relationship with India and China given that it experienced the highest trade intensity with these two countries. This consolidation could also boost the flow of investments from these countries into South Africa. Also, given that low trade intensity is observed with Brazil and Russia, South Africa may initiate efforts to improve the bilateral relationship with both countries. This is particularly important given that Brazil has a relatively good share of its investments flowing into Africa. Second, the domestic inflation rate explains relatively high variation in exports to Brazil and China. This implies that for South Africa to maintain its competitiveness with these countries, efforts must be made to ensure that average inflation rate is low and stable. Third, the finding that South Africa's GDP reverts back to equilibrium faster in the event of a shock to exports to Brazil and China underscores the strategic importance of exports to these two countries. Fourth, South Africa can strengthen its involvement in the BRICS if it consolidates its trade linkages with the other members of the bloc.
Looking ahead, subsequent studies can attempt to better understand the key drivers of trade flows between South Africa and the BRIC bloc through the deployment of econometric analysis. This approach will offer quantitative estimates of the impacts of each explanatory factor on trade volumes and such information will be useful for policy to good purpose. 
